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CS)®] > h CDjta^PeT® 

5rJitt-rSo 

h ’y-^' tmmL. mtitar y 

h ^mV'fc:-r5t^[aiS=&^L., HUfS^Kj^ti, (A) ^ 

e-f-5:±flgfS«|^0gSi:, (B) fIfS«^59]0*S»r^igg 

$n, cinfr^E^LTHulS 

^ > h cgiST ^-5'4’± 

®-?-=&^j5S-r*4'ih0Kt:> i)'htj:K). mmr-9<p± 
®-f-tr J: •3lrlsa«®T^'-b:^.-}?'i' > Mi, rnB^mm 
-v®x-^’®ej@l^r4>JhL> ^ntr J; 0BuiejfeaEWPB^4’ 
cor-s' <^ z 




<i> 




Adoo 8|qDi!DAV ise-s 
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( 2 ) 



T u;^ 3 > ^ -V h V — 

'v-i'tmiSL. mtzfiT i'-bx^.'O h 

iEB?S^*L, 

MIEjtlElllSSti, mtzts:7i^-b7.7it'( y h %M.\^tzttz 

u, 

lulE^ilj^ti, 

::nirJS;§:LT, fj|Em^E®T^'-tr;^.-J?'f> h 
^ CO X — 0 € i9l =& 4> ih f -5> + it ® -f- $r ^ fiS ■f -5 4" it S 

SSi;, 

5r>frL, mB^±1S^izJ:0niiB^^(D7i^-b7.^-< y 
tfJ, wisd^mm^o)7'-9a)B:m^^±L. Ztlizj: 

^7'(7U7^y\:f^ — 9^y h 7 - 9 0)^W]M}o 
[it^^2] mumM(D7 9^7^^'!yvtmm.7^^ 

m 1 ®^»^o 

[^^^3] BuiS4>ih®-^tt, IEEE 8 0 2. 1 1 

7u h 3-;^^x^^e■5/'■^'7-■tr-y^- KHfr^^'CJb-S 

[it^^4] fife (A) Ot^ftllElSSli, j^at^TS-^ 

frlE (B) ©4>lhIsI8Sli, 

SiffB^ffi© T^'-tr;^4^'f > t^©x — SSSffl (3 x — 

illEx-^'SMIt^fX J: 0frl5m«®T^'-tr;^4<4 V t 
tt, ^mM)^(0T-9<D&'^^wm-r^zii^i^W(ii-r 
^m-^m 1 o^kj^o 

tlt^SS] fJlE (B) ®4>ih0?S«, Mtc0)79-b 
T.jti'f y h ;/i^7-9 ^^mm(zmm^i^^J:-ylzmiSE<D 
7 9-k7:!ti'fy hco^-’j y9^^mffTi>Zt^<^mt 

T?>m^m 1 o)^mmc 

mils (B) ®4'ih0SS«, mHEx-^'S 

IEEE80 

2. 1 1 yn h 3-ii.l3a-§-Lit/'?'7--fe--;^^- K + 

1 (o^m^o 

im-^m7i fjiEjtfisgSfi, 
z t «r«p®i;-r-l>it^i® 1 
imams'] mm:o)7 9-iz9 7f.^ y b 
fSV4TUX3Vtfa. — h 7 — ^’ 13 SoV'TIHfE 
jfe ^ SB Pb^ ® PbI X - C9 ^ ^ Pfi ± -r S ^ 13 V> T , 
S5S5 ^Kj^{±, m«®T^--trX4<4 y t 5r^LT4y t 

’y-i' t'Mmt. mfzt£7 y h^K\^tz-r^ 

aE0*S5:%L, 



<l^m^ 1 0-2 1 0 0 5 3 
2 

fltriE3t*0*Stt, mtztj:7 9-b9.^^'( y h Srl,V>fc-r/c 
E, 

(A) 

-r5tS^S&®-^5r^fiX-r-5;^x-y 

(B) HufBjfe5SMIi&®-f-<3j;£:^ET, fjl5^«®7s? 
•tr;^;lf4 y h'^07-9 
^•r^77 y yft. 

=Sr%E. SiIIE4>ih^^I3 J: y 

10 t fi, X — 7 E, 3li.t3eJ: 

•3frfe3t*SBPp^4’®x-7®^^^5rPS<'3i:?r#g!:i:-r 

C®^5®9] (c) friE^ffi®T^'-t;^/-K-i' y M3 

X - ^ 5r¥S-r 2. ^ X -y ^ I3^r i> c: i; i: 

f •5if:*S8®:^&o 

Cit^:®10] frie4>ih®-^(i, IEEE 8 0 2. 1 

1 yn h 3— ;^{3^^e■yy^y — -tr — y^— KS^fr^-^'Cab 
S 3 t: =&^®:i:-r Slf4i3® 8 ®:^teo 
CS^«1 1] (D) jfe*SBPBl*5i|^TE/i3i:=Sr^-r 

20 y7t. 

(E) fjlS^aE^Te-^t3l£^E-C, rnmm.^0)7 9 
y \-'^07-9&mmizr-9wms^^^& 
■t^7.7y7t. 

SrS e>I3^E, 

mBf^-9nrnfB^iZj:K>mm^^0 7 9-tr7.yii'{ y h 
(±, W’W]m^07^-9 0^m^nmr^zt^^wi.t-r 
^m^ms 073^0 

[»^Jgl2] (F) mU^^07 9 ^^if^'ly V 

i^r-9 fiiE^«®7^’ 
30 y M3>4E^-'1 y 9-r ^77 y 7 t^^<biZ 

^-r^zt^<^^ft^m-^m8 0y;mo 

cw^jsi3] (G) mm7-9nm@^^mmt 

^77 y y^S €>I3^E, 

flfBx-^'SIWl-^ti, IEEE80 2. 1 1 yn h 3 
-)UizM'^Ltzyi7--b-77- K4’Wf®-§-t:4f- 0 y 
y®^-Cab* 3 i: ®:4ife, 

[It^^l4] frlEjfe^IelSStt, ^RgCi^SESSTab 

^ z hm:^m8 07 j^o 

[it^^is] 747U;^3ytfi — 74yh7— ^ 
40 yy 7 9V 7 9 7 ^ 

(X) mt£^m^Wixmr^-r^^w:07 9^9^^4 y 

(Y) mm^-y h 7-9 tmft:^-r^m&:0M^07 9 

•try 4?4 y t «r^ETJlfi-rs^l8c®^«J^t:, 

^*E, 

fifEisfBt®si(j^ti, 7-9nim7mmismtmfzi‘j:7 
9-ir9^4 y t?rMV'fe'1-«eSfeScjt^lHli!Si:$:*E> 
SfflE^iSSCjtatdJgSli, frJt^cyy-by ^4 y t «rmv' 
it'-r yt ® ® ^aESBPsI ?r t: E , 

50 mmmi&0^mmii. 




(3) 



3 

(YA) 

(YB) fFiBcia®ssc^fE$n, 

=£rS®L, mtJSlfLT, H(IIE^4®T^'-b;^/i?-r > 
h ^®x — 9 Ogi3l^4’±t‘S+lh®^=&^fiEf •5 4’lh 
EKt, 

5r^L, BtflE'fih^^tr J:0ltriEmffi®Ti?-b^4?'(’ > 

Mi, fii58H(;^-'.©x-5'®ejSI^4’Jl;L, Cincj; 

Sy-TTl/Xnytfi — ^'^•yh'7 — ^'-fV7'7:^h7 JO 

ac»arBi®PB^, luiex-^'^srSSfrsr 
1 5 0'( yy^:^ 

[S:ii:®17] tifia4’ ihg^fi, IEEE 8 0 2. 1 
1 -/a h 3-;nrfie-5/'^'7--b--7’^- Kl^fT^^'Cfe 

iscD'Oy^yh^'y^ 

•To 

[^^^1 8] ful5 (YA) ®^»]lHl?§{i, jtS^T 
L, 

fIfS (YB) ®4>lh®iK{i, fulEitS^T^-f-triSSU 
•r-5>'1^±®-^5:^fi!cL, 

HufST-'— J; *5 , y y 

Mi, 

5(DHyy^yh^y^^o 

[|#^«1 9] frIE (YB) ®+lh0S§fi, m&®T 
^®T^'-tr:^if-( y h CS^L/i?- ') > ^^=SrHfrT^ :: i: 
[»^:^2 0] mflE (YB) ® 4>lh|5|SSfi, fJlEx- 
mlfET^-^'SMIl-^ti, IEEE 8 0 2. 1 1 7"n h ^ 

5<D-<yyyy 

V "y y i- ^ o 
[0 0 0 1 ] 

i — V y — y \zWil-. 1#tr v-r r u.x a y tf:L — 
h 7-25'tri3lt«>®rs®^cV'yNy K;t-A&tl 
«-r S '> :^ X A i: (r HT So 

CO 0 0 2] 

Ciie5K®S^I5] 0-* AX 9 -y h (LAN) 

i: LTfil5g$nyc3ytf^-^'->;^xA(i, cir20^ 

■c— «3:&?j>k<L®i:>k0, ^feWffl®itiiS:v'>5> 

St— Sa6^^j:L ANJi, 

i?$nic t® Sc®«lSlfflx>'N* 'f t: •9--/'^ i; =S:^ LTV' 

So L*'L, 1 9 9 O^LVJRV'f T LX L ANIi, rfiti 
TJ: 0— fiaWtr^coTV'So 
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[0003] 7')' r UXLAN®WSt3S>Sn y-t^ h 
fi, 1 0^L(±tfIt-ii*'nTV'/i t®TabS*L LA 
N®g5<L'ti2. 4GH z(Dmwf^o)/<y \fAmmm. n 
(industrial, scientific and medical 
(I SM) ) i: LTfF^$nSSTIi®e>n/ct®TJb 
o/io V-f T LXLAN®iSq'&(i, ilg^y-'Iry xx-< 
X h ■^ASKiS: (direct sequence spread spectrum (D 
SSS)) i:feSV'li)^JSfSScd-vy tfy h y A 

S£t5c (frequency-hopping spread spectrum (FHS 

s) ) ®v'-rn*'®s«^^gffl L, ^m^t^yhy- 

J^rx-bxdt'fyh i:®P4Ta® LTV'^o 
[0 004] jli#® ^d’TLXnyiE’a. — ^':^-y h^ — 
i?iS^TIi, LAN® fyt-y^df-yj li, 
:(>-LTl®l5!c®i^ y h r? — r X -bXdf Y y h (access p 
oint (AP) ) i:a®-rSl-:3JbSV'>li1S?S®4’*'9-- 
/'*®)^Ii5ri:So #APIi h y y'>-y^=fe*L, '>Ji< 
hh I ~y0)^W]^ (mobi le station (MS) ) iiffi^L 
TV'So r®^llj^li, y I- :f/-b-AXJ®5S 

(^J, -y -y a. L'^Xr?) . A-y K ') -^^abS 

217 V'tiftb®^^yy<4 xabSV'liy- bMx-'xx h y x'M 
abSV'liy -y y" h -y X^ffl® 3 y tf i Tab So 
[ooo5]#st«j^ (MS) li, 

\^tz-tfzisbiz 1 SMAy K^;tffi-rSwi:irJ:'9APi: 
®Ji®') y X$r5i*LTV'^„ — B >J y 
i:, (MS) liftk®^K^abSV'li-9--AabSV'> 

li^®M:^i;fflS®®%-rSo Cl ni:: i; O (M 

S) ®x — +fii, d-y-fxrt, x^rt. ^KrtabSV'ii 
7Y T LX LAN*5^B$nTV'SSIlrt «:§*!! ibt 

ascii;*5-ei-^„ gpt,, (ms) x-Hf®gvib 

3(7 AN 

ll>iSo 

[0 0 0 6] *'< LT^ib^*5S,ffi®T^ ■bXdt'f y b 
®3EH^ii^lb-rs;ii;*5^So ^ LT c: ® ci t ;)'«aci 
ht.^W}^t^t£.<D7 ^'-fexdt'f y b il®rB]®ji® 9 y 
X^r^irL, ^IbftiitfioiTX-bxdtY y b t®Pa1® 
ffTtJia®'; y xsrsisr-rs/'y 
^Ib^ti, i^^E®TX-fexd?4 y b i;® 'J yXp'aKAJii# 
^® LtV'(gHTIiil5fbL7t;ii:$r«im-rSi;, 

lici®y'y b'd--yN':^n-tx?rMte-rSo •^:®^^lb^ 
40 li, »J®TX-txdt4 y b, ■5I#gttfc LTIi^JiSI^iSE 
Sc^ + ^7L®r X-bXdtY y b ^jtaEXS T i; 

So 

[0 0 0 7] L*'L, ci®siSiicj^atS9Pai®F^, 
liS,ffi®TX-tXdt4 y b IIJ: 0{$ffl2nTV'S®lili 
M>kSJiiS?5:f^^^7Hi|^Sa-rSo r® Jcyll Lxmft 
®TX-bXd?'( y b L, its L TV'S#®® Id (Si 

libiaftx -y-fc-yii, ci®i^aESbrB]®ra^ei3S$nfcti 
-S- Id li iolxSd 7; ibSab So ^it® 1 E E Eii®^J(eT 
li, ^ib^A^j^SE+TabSCli:?:, m^®TX-trXd?4 
50 y bld^lb^*5Jt^t*tS7;V’>yy'a b 3-7Li3cfcU'^ 




(4) 



5 

)kV'i;V'-5yD h 3-;^$raSLTV^7iV^o 
[0 0 0 8 ] 

c^9^*5^stL j:^i;-r^s®] L/c*5^T, ^mm<D 

jtttKSM® 9 <0^^^m.it-t -5 J: -5 /j: '> ;^ X A 

h S>'l)V'ti V'f T L AN->;^xA$:SM'rS r t nc 

< 9 s j : -5 

V X A t :^}fe}(i5!6;>g-eib 
[0 0 0 9] 

[P)S^#?ft-r-5?t:«)®^g:] S&COTi' -tr 

> h v-rr — 

-y h 

tt, S,ffi®r^-lr::^.-K'f yh^^L,-r:^-y V V - 9 t,'M 
9-\i9^^'( y h «rl,V>fc*-r*^0gS 
5:%-r-5o ^ LTr ®jtSlHlS§f±, mtztjir 9 

y V ^^\^tz-rrnz.&mtsiit^mm^&^iz-r^o 
9 >^WjM hr} '( r V9ziy\f ^ — 9 Vrj — 9-iy 

mii. m:^mi cmmL/zi^m^mt^o 

[0 0 1 0] ::®J:dCLT:^^?g®'>XxACJ;n 
«, ^mmimfztj:T9-iz9.:]f'f y b =&MV'jt'-r ir 
^^UTV'-BPsI, ^mmn^-y h’7-9lzML 
r9-t97t?'fyb^^Lx) r-9<T)W’mm'^(o&m% 
+ihT'S ct (>'^ V F;t— y^:/D-t 

x-y-T") o x-^'®g2lli^S10PB^®FB^®.^■4’»f^^^-5 

[0 0 1 1] ms^ijtr intf, 

^2 frls^L;fe#®-&*-r*o ^^or9-b9^'(yh 
izis\^X. 7^-9t:Mi^ff3iz (n-*;utr) W^Ti>Z 
hizj:o^^m?B‘\o)t0rj'^^m^izm'Mx^^o r®x 
-5'®^®(i:$:^W®!£i-r -^® 

(3x — -y h 7-i? F*J®^® V — 

^) V h, mtztsr 9 ■ti9.7f.'( 

y b ^^i^(t9]cor9-b9.yti'f y b $::/hLT^ilj«trS 
2^®-r-5.r 

[0 0 12] ^^m<D-mm0iifz j:nn, 
m3 izg^rnttzit^m^^T^o c:®ieee 8 0 2. i 
1 yn h 3 — ;nr y^V — -t — y ^ — 

mr^t. rntr J : tdoze cm 

KO) J t^@gt;:«V''-5<. TDOZEJ ttggtrV' 

•SPelti, m^(D7 9-bX^'f y b(i. L 

(awakening) ^ ^Wj^l^lfco-r — 

^'®e)S«r4’ib•r-So :$:^mftZ(OJ:^fJ:!^m^f^ImL 

T, TDOZEJ jtlEK0 

PB^4>ciaft®Ti7-t;^/y-Y y i- ®ei9l^4’:li$-il-2>o 

[0 0 13] :$:^m(})-mm&Uzj:tlH, 

t; ^ Hi 0 ?S i; 4> lb [5] *S i: f4 X - ® ejsi =& •!) o 

[0 0 14] ^^m<D—mi&mizj:nn, 
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mstzmmLrzwm^^t^o ^^K0W*5-ajs^T-rs 
b, mffi®r j?-bx.y4 V H±, jt2a0PBT4>irg^s$n 
4 cx -^' $ r 4 ?- ') vy - r *. c ® 4 (-')> y ( i , 

^B^®^?■Tmii;t.^r^f^5n^!E>S^4^J:V^„ 5c,CSfcx- 

t*'L, r-9ji^m 
msn^m^izft, r®jtsyo-b;?.t;^®^®y\> k 
; i- — y^yn-fexti, y b r7 — 9 COl^yfizM 

[0 0 15] :$:^m< 0 —mm&i(Z 
10 mQ^zmmhfzi^m■^m■t^o ±i2gLfcJ;-5fr:$^W 
{i, IEEE802. I 1 -Xn b =i-}b^m\^X&m^ 
nm-Tho 

[0 0 16] ^^m<D-mmmizj:tut. 
m? izmmLtzi^m^^r^o :^mmmiz^Ltz'y-{ 7 

Uy-ziybf^ — 9 ^ y b7 — 90)'(yy^9by9=f-\ 
ti, Vb* 

S^®J^(*3®;felt0!Sl4> mtztSi7 9-h9:!f^^ y 

b h hX<DMJE^^'&-t^fz^\Z$>:b7 9X9:!f.'( y b 

hmm-ri>tznnzmmwi^mt&^^zhii^x^i>o u 

20 *'U, Z(Z)Ztii'i^-rHj:$:^miZh-^X!£^mx\itj: 

v'o z3-zz-9tj:7'y9 

T b* UX^® 1 -3^fflV'Tab?>S^$nfcr X4rX/-J^-l' 

V b i:Jie-r-5i:^*5x*#^, 

[0 0 17] 

L^^co^M<DMM] m 1 (Z7 '( 7 y 9.=i y b^^-9 ^ 
yb7 — 9 10^mTo Z(T>y 'i7y9ziy\f^ — 9 % 
•y b v-y 1 o®y-y^2 Ofi, ry -bx/if-f V b 4 0 
-4 2i;/N'X3 0^^LT3!(:^|Slffi^5r-rs. a«d® 
AX3 0J4, ^mX$>^o llfe®IIJgfi^J(r45V'Ttt, y- 
30 y^2 Ofiryy X;K'f > b 4 0 -4 2 i;>74 r UX ') > 
9xmm-ri>z izi,'ssmx$>^o ry-trx4^4 v b (A 
P) 4 0-4 2t4, (MS) 50-53^747 

ux'jyy (feU) -^ii^-rSo 

[0 0 1 8] ^ry -bx.y^ V b ti. r®yy-fex4f-f 
y b®ffl®®Hrt(r&^gf®>^i;x-y=&jg^®-r-5o 
«i]x«, ry-feX/y^f y b 4 0 bry-bx.y^' > b 4 1 
tt-?:n^ni--f-sijji®H6 0 1 6 1 b=&=fr-rSo ry-t 
xy'f y b 4 ott, ^mms 0 . ^mms 1 bry-tx 
y4 y b 4 1 «.» ry-fexy^ y b 4 0(4, ^ 

40 ffij®5 0 5 1 byy -bxy4 y b 4 1 

®L, ^K;^5 2 b^»®5 3 ii(4FBl^6<J(ra^-r-5„ 
[0019] Ty-bxy-^'yb40i:Ty-txy-i'yb 
4 1 ®Ji®*y^-BlsS(4, ?imXmLX^i>t^^ 0 )m 
«, m^\-£9Kn^-^h^zhij'simx$>^o yy-txy 
4 y b ®*y^— ®isS®)^t^i;y:t $(4, Ty-txy-(y 

IZck-yX&i^^n^o 

[0020] I SMAy Km^-CtiV-fT uxnytfo. 
-y4=. y b ■7-y(41iyr/j:5bB'®'yXxA7?^fT$nT 
50 V'.5o ^Jx(47 4 T yX3 y tf i-y ^ -y b V-y 1 0 
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-f 7 U;:^LANl?^ J:V', ^WiMSO 

-5 3ti, •*^■->'<2 K + > h-9--/N'jfe-5 

V'ti r o -y-- A ^ V' ti^ff-Sto 

7y i?^03 y t^^-7-eS>-5o )3iJi*i;L.T, V-TTl^ 

xnytfi-7^y HV-i? 1 0 

U:^ L AN-Ct J:V', 

[0 02 1 ] ##3b*V'{iXJ®rtab-5V'»iI:®^?:l(jt 

©■rs- fc*5-Pi--5o WKit. 

■\’ :»-5rfflV'T-9--A2 0 ii7 -ti 'f > \- A 0 - 4 2 

%:^LXr-7%:m^m-r^o $ 

/- h/^-y Kt^AW ;^SrfflV^TX:®rt$rl)7V^ 
T. -9— A2 OF*3CD^E#5:5Eff-r-5Ci;^)-et?.o 2 5> 
irS/t»J®flJ60tJ-Cti, 7'fTU73ytr^-7:?i'y N 
I 0»i;*:t>&:xA- h rteDy-T 7 L ANX* 
*?, #aj^5 0-5 4ti, 

3— K ') 

[0 0 2 2] ^1;^5 0 - 5 3*^ ■7'T7UXLAN^ 

y h(Di] 

A-^lSirffiAO-r-So 5 0 *5 itSS 7 0 

Z<D^W]Mi5 0itm.i£.(O7X-iiX 
/-K'l' y h ■Cfe-5 7^'-bX^'f y h 4 0i)^^^titj:7X-iz 
X4‘^'( y h y h 4 1 izmm-r?>zh 

izfji^o ^LT, $,i>mmv^mK5 oam^(vrx-k 
X4('f y hAOUCO'J y X L ^ 

V'®UA;H,:1T (S7tl±-?:^^^rifif^V^T) (Z^l^itTSZ 
t(Ztj:^o Z(^J:^f3:Ztii^^Z^i:^mm5 0(i. 
y K:t — ■5ifci6CgiJ®7^’-trX^'f y h 
fcTo 

[0 0 2 3] mffi®7^'-b7 4f'l' y h 4 0t±, 

®Pp^, ^lb^5 0lzx-7=&giSSt<t-5i;-r-5i:r®r 
-7ti5^l5nT LS-5, ZH%m±T^rc/st)lz:$:^m 
ti, #< yx'>;^7 

v'C>nTV'>-S)y?7--ti- t*yj77'o h 
■r^o IEEE802. ll®V^7U:^yD 

h o-ji-(y)i)fcmffT?>=jytr^ — 7^'y b’y — xiz 
:teV'Tti, m^(or^'-tX7ii'fyh(zML^m^n. ^ 
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#APtt. r'>a-h • tf-n>J i3J:U ray^ 

‘ yj 2 ^ -f -^CD^^^cyn- K4 t^ X h • y< -y -t - ':^ -So 

[0 0 0 6 ] 

APli^ ^ b ^ y ■< y y Ifpizl^l^'y 3 — b • tf— r? y 

o APli, ct o^£v^ilJ-^-e'> 3- h • if-:=iy^mm-r^o ys- 20 

P • tf-=j >{3 ct oT, AP^, Tp. yX-'y-yyy, AP y yy — X-y b • ^o p n;u 
(IP) «#, :te=tU'n- K • /^'^>'>y^*it^?i)i'®APCl5-r 

-So \jyy- bf— rjyii^ y ny^?' 

• tf-nyirii, '>3-p • b:^--=iyiz^^^^m^-^j:^Uizmmy^yb -y^y-yti^^ 
snSo ::cr)ji'®7":x p -y^^ — >ii, '&®^3:^^v^T#^t<;T'2b 0, dfU’ctoT. ^ys'-f 
;i. • :x- .y hfi, ^mLfz^yb •yN°^-y^-^®P^gpy^'Jl3-^W$nfc|||^0/N“:J'- 

yi:lti^-r-s:i ilCofcoT. AP;6'P>(^^ftlt^-^®5&®^fP#'e^-5=ky {3 5i-So "Ey^-r 
yp • ji- -y Mi, -g^^aMl3Sr5V^T, APPbTt:'®d-$ >i/^^^ff-5o 
[0 0 0 7] 

L;&'L. H ziyWi, IEEE 8 0 2. 1 1^3^^ft!lt^cV^o IEEE 8 0 30 

2. 1 U3ctn{?. APii> zy '< y^aybZ-^y-rtaiy^. b ^y y y • yyy-y 

3'y • y yyf (Traf f i c Ind i cat i on Map :TIM) ^5ctIJ^x’)y^'') 

• b yy ^ y y • 'i y y y — y 3 y ‘ y y -bz — iy (De l ivery Traf f i c I 

nd i cat i on Message : DTIM) -So Zti^0)\£— ziyo) 

XfiJK^^L, Ltzi)^^X^ '>3-b • P^-=iy^rcitxjyy' ■ t^- 
3 y^l-^^n-Slt^^lR^-r^CI T I Mlf-nyiiDT I Me-:n 

yoymyj^m^m^^-r^o ::n5>(Z)t*-ny0-^t^^n^3ov^-c^lg$n/iF*il 

mz\t^ AP^, AP IPTKU7.1t#, n- K • y^'^yyy^^'tt^, h • 

y^°^-y;6^'i-^n^cv^. Ltz7b^r>x. IEEE 8 0 2 . I 1 t:s:mx'^^^^^±{zmm 

'Jyt£<tiiU—Y‘Z^^yyyym^isJ:zfy^tz{i7^yb-y^y-ym^^ 40 

-y p -Sil-^yo h 3 yu^li^f-S d LV^o 

[0 0 0 8 ] 

1 ] 5987062^ 

1 ] IEEE 8 0 2. 1 1 

[0 0 0 9] 

7^y^^yo)f^X(D^—Y‘y<'yyyyy^^^i5j:zf/'^tzity^yb -y^y — y 

mm.^^mr^mmy’ubzui'izmr^o mi oymMmmit. i Me-ny;&^^ 
m^rifzm(D^'^&yt£^mzmm^ri^y-^-y • y y-A^ifbLx^<DJiyti:mm^^m 

r^oZCDXabzijYli^ IEEE 8 02. 1 1 ^(D^±tj:mU^Wmr m 2 0) 
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0 2 . 1 1 bT-oy ■ 

[0 0 10] 

[0 0 1 1 ] 

s i3 

[0 0 12] 

{^mo)umf^mm) 

(ieee) 802 . 1 i-\®ip 

-y h 13 0— K • /^'v >'>y P ‘/i^ — yiS 10 

. L^cV^/rS613, 

ii^a)lH]iiSli^iffll3^$ ^cV^o 
[0 0 13 ] 

J 13ti, AoT< iT • 

^/ cliv :7 ^ X T • ^ Vi— rv 7 P ' t 7 X T • fzt.7^ 

l^-x -f • '>;^ A A, T3^'J ^ — '> 3 y, 

-FT'^i)o .fflM rtt^j li, TKUX, m 

Mt3oV^T, ^.~ 0 ) 7^-9 • /n°^'V P ^/cli— • /N°^>y P ^'^tf'7 U 20 

- A 13 @a® -r -5 :i i: T' ^ S o 

[0 0 14] 

$5>13, [^)y^\ li. LT 

iA^i3^^$ni)o ^fr®^ji3ii, 't- 

• P lx — 7;^ci:^') 

Am) 

[0 0 15] 

mi ^ 0 mr^t. A^0ji3j:2.|ftjii^>y p • '>^xa i o o®^j^e^/j:^i ©n 

y P '7-^7 • '>7. A A 1 0 0 13 li, !^a^#:i3S':5 < 'J y 

1 0 1 'jy^lOlli, '>;^7^A 1 0 0©o--if;6>l^ffi^tg/j:t-y P -7- 30 

^ • ') V-7. 1 0 4 ^^:—y • ^>y P -7-^ 1 0 2®— 

y p • '>^^A 1 0 0 131S, $ 5>i3, ifeig') y^^^Lx 1 
^yP (WU) 1 0 8 a~ 1 0 8 f 1 o^;tli^tlS:0T^'-b^ • ^4 y P (A 

P) 1 0 6 a— 1 0 6 d;6^^Sn^o :i 0^SS?^|gl3|S LT, 4o®AP106a~10 
6d;i^ 6o®WU 1 0 8 a~ 1 0 8 f i:)l#-rSo 
[0 0 16] 

WU108a~108f =Sr^ffl-r^o---»f«. AP 1 0 6 a~ 1 0 6 dCDhfti^^LX^ 

. ^-'y h'7 — ^ ■ ')y — y.l 0 4iZT<^-b7.-t^Xtt^X^. ZCOAPit. —^iZ. lo 
^fz\tm^0)\^U 1 0 8 a~ 1 0 8 f l3cfcoT)^^^nTV^^^ttj||t>y P '7-^^^lg/'^' 
y -y P >7-i? 1 0 2 13 'J y y-r ') y -So WU 1 0 8 a~ 1 40 

08fli, a#, IEEE 8 0 2. llZfuhzuvfjitfCDmmit^ntzZ^ahzuV^m 
fflLTAPl 06a~l 06d izM^T^o 
[0 0 17] 

>y p J (WU) li, ^WlfflSTli, ^Sns;-y^ (;^ci:xlJ. :/n-fe>y-y, v 
^^nn>pn-v> t. T ■ Ti-^'f y b (AP) ^ 7cliSiJ(^#(Mo. 

-yh (WU) 

i:^^$n-2>o WU(Z)«?lJl3li, (/ci:Al?, x 7. ^ P y A • o y tf x - ^ , 

^'yZfV yZf • zty\f 3.-9 . fPD AJ tuECD^^'y K^;i^ P' • n y tf X - 

9fj:E) , (/iiiAlf. /-KT-y P MIS, 7 r ^ '> 5 ')^^ci;') , xUU'7 

3 'V • -tr y P P y :/ • 4?y 7 7, l^^^yUy P% 
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• 71^ — Aco^-fo — — K ^^5 J; rJX^ fzit^:^ h • A9 ~-'y 

V 7 5 'i' X Tt^a- K$n-5)o 

[0 0 18 ] 

TT^-tr^ • 4?^' y h J (AP) li, 1 o^/cli^ti5C0WUi;, ^J^A'>y • I’' y 

h 1 0 2tiE(D^- y h -2)xV'?-r j^Tab-So LA' 

L. APli. giJcDAP 10 6c ^ h 'l — ^y 1 0 V 

SAP 10 6 d^cif, Ay ^if^-y • 5 >7-^:7 1 0 2 ^ 

ZthT^^o ^BAy ^yi^:-y • ^y h '(-V'^^yh 

>• ')y^\ K (ATM) ^^y hU-^^^ts. T^XO)^ 10 

[0 0 19 ] 

m2^0mt^ii. ’ yfs-^ y h (AP) mm 

(Dtzi^iZ, Ti^^-trT; • 4?4' > Mi. AP 1 0 6 b 13 J: o HT is 0 , 9 

SI 0 Q2^\zmWL0)7 ■ Tf.'f y h 0)6'E>i3;&'Scl:-9{3, AP 

10 6bl3li, 2 0 0i3cfcI/2 0 2 i;, 7 Y y 7 ' 7 -ZT )V2 0 4 h. 7'A^ 7 

1fSni^.y ^ 2 0 6t. MB h^yy-A ’ -fy 7 -7 ji-7.21 O^O^'^^tlSo 

izmy t. ayy 7 20 Oii. ^BAy 7yi(-y ■ ^ y h 7-7 1 0 2iyh(D^^mm,i3^ 

. 1 o^yj:li^|gC®WU9BT2bS;{i'^'-5;&'=&fiJ^-rS0f3l^ffl$nSo 7 Y • 7-7 
;l/2 0 4l3li, la 1 ®WU 1 0 8 ciJcbl/l 0 8 dT^drif®. AP 1 0 6 bl3||j^-r Sill^ 20 

y h®-r^T®y<f-M T • Ti?-trXfIJP (MAC) 7 Y '7'<X0)7 

n— h • AX y h ^ tzii—^CD-7jV77^ 7 h • AX y h AX 

yht^. \''<X]' ' :3zy A—XX\ 77^iX ' y h CAP) izmM't^'t^ 

x^tz\i—^o)mB^-y\' (wu) iz7 Yyyyyx^n^o 

[0 0 2 0 ] 

i^iti3. mB^-yh (WU) i^ibcDmmtmBh 7yy-A2 1 0iz4:-ox^m^n^ 

B$13. ayy 7 2 0 2{i3®1t^F^®T K yx^7 Y yx • 7 — 7)Y2 0 4®F^^13>^L 

TM^-rso s*®io^^ igSE$nfcgiii'rs|it/^zL- >y p (fciixifwu i o s ci5 

i;U108d) i:-C'abSo Ltz-b^-^X^ 

itillaL- >y h;&UN°7-'y h ZH^OAXy V\t. m\<D^BAy 7^^-y ■ 30 

4^^ >y 5 *7-^ 1 0 2 as;«y 2 0 2(i, -^BA y 7 :;f^-y ' ^ 

y h 7 — 7 1 0 2^(D)Y—7 'i y 7 (Dtzisb\Zu i/ y 7 20 0l3lt^^)tSo 
[0 0 2 1] 

m 1 (DM'^Ay 7 4^s-y ‘ ^^y h 7-7 1 0 2i]^MBX-y h 7 - 7 ^ K) K) 7 

• y-h ziy^yy • 7 7XX'^m7 XU (content add 

ressable memory:CAM) 212 fcct 0 ^/n— K'7xT - 7 Y yx - 7 ^ 

)V 7 (hardware address filter:HAF) 214=&AP106b 
F^-Cl^fflTS 3 ^l;6^-C^So n s; y i? 2 0 OiS^. ^BAy 7 7f.-y -:^^yh7 — 7l02 
^^LXJY-7 ^ >^*$nSlt^®/jN$V^gP^/cU^M-rScfc^l3. CAM2 1 2i5=t 
t/HAF 2 1 4 t5^ m'^Ay 7 7^-y -:^^yh7-7102 ilMMb, ^n- K >7 x T • U 40 

-f JY7 ') yXT^o 

[0 0 2 2 ] 

7Ay X^m^y y 7 2 0 6{t^ AP 1 0 6hO)^^^^t£A7X-7^mmy. API 

0 ohomm^mm't^wtm^^mt^o T-v^'^r ^waoi>'-y ^ 2 o 6ii, APio6b 

Y37)y y7 — 7 J 1 — X2 1 6 '> ') T;U • /-K— 5) t TiS^StiSo 'C y 7 

-7 Ji-x2 1 6ti. API 0 6 nk(Dmmiztt, (d no 

rtel Networks Limited ?±® OPTIVITY (^^^^) taifo) 
yyX)Y • -y h 7 — 7^M7'ci h ri;l^ (SNMP) ^M'7-JY^ (2) TELNET. 

^tz\i (3) 7 :^7^-X^M7 7 h 7 
[0 0 2 3] 
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Ay ^ -y h r7~^ 1 0 2 tztXii. 0 1 wu 

108ai:108b7&^AP106a WU 1 0 8 c i: 1 0 8 d;6^AP 1 0 6 b 13 

mML. wu 1 0 8 e;6^AP 1 0 6 cl3|§iiL. WU 1 0 8 f ;i)'AP 1 0 6 dl3Kii-r'& 
o ^(DTX'tT. • y h (AP) (WU) i3M)i#u6ns75'is. 

p°aM, O- K • y^. 

#-r^o #$©WU/65Ki;if^U?>nSAPl±, H^'^(DAP(DijAyyy-aL^)7ib^^m(D 
APa)ijAy y y ■ Tizwui!)^ ru-AJ T^^t;:^izmt-r^Zii7b^$)^o WU^ 

[00 24] 10 

0313, p • y7^A3 0 o(Dm2(Dmm&ommj^m^^r 

o y P r?-^ • '>77^3 0 0 13«, A-9 3 0 4 13 J; o T5V^l3®M-r 

^■f^y h^-X302a1f5JiZf302 b T&'-^^nSo -^Z^X^y h <7 - 3 0 2 a is Xzf 

3 0 2 bli, -<-V-i^yh. h-^y- ')yX\ K (ATM) t-y 

h 7 — 7 (D^I$.A y :7yi(—y ‘ y h 7 — 7 il-t ^ Z. ilTb^T ^ ^Zf^y 

hU-X3 0 2 aisJ:Xf3 0 2 hitm—(DX-(Z^7:'h^‘B^itti:<. tztXi^. ^ZfX^y 
h 7-7 3 0 2 a y h biL. V-zTi^ y h 7-73 0 2 b^b-7'y ' ') yT'tl 

V-zT^y P 7-7 302 aisJ:Xf3 0 2 hCD^MfUiK WUhAOM. 
iSO)tzi^O)l^^fzitmmiO)AP^^T^o TziiXit. +)-3^^-y h >7-^ 3 0 2 a 13, ^ 
n^nWU3 0 8 a - 1 , 3 0 8 a-2, jo J:t/3 0 8 a - 3 i:ii^-r§Aci60AP 3 0 20 

6 a-l, 3 0 6 a-2, joctt/3 0 6 a - 3;6^'^^n-g)o -y- T't- -y h 7 - 3 0 2 b 13 
li, -?:n^'nWU3 0 8 b - 1 joJ;t/3 0 8 b-2 iiiiMt- -5 A P 3 0 6 b - 1 jo 

J;z>*3 0 6 b - 27&^-^^n5o ZOy^^ATit^ ^mCDV-zr^y h7-7 (tztXit^ 
y H >7 — ^ 3 0 2 a) ® A P I3&|)i-r -5 WU;6^ a - $ y 

j^l3j:oT, -^(DmM^SilCDV-yi^y h 7-7 (fz t Xii->f7' y h 7 - 7 3 0 2 b) O) 
APl3^i;-rS3 
[0 0 2 5] 

04^#M-r'5ii, if-ziy 4 0 oa)7'-7m'7t(Dm^&3mMmm7b^^^nxi^^o ie 
EE 802. IKbSection 7. 2. 3. 1 I3j;jalf, U-ny4 0 00 111 

MMmi. 1 -z>o) AP ib^ib i-7^tziim^o)^uizmm^ni>um7 y-A-c$)^^ u- 30 

:3>4 00l3lj:, gP5)-6^l3, 4 1 0 T t7^, U- ^ > 4 0 0 ^ 

!^‘^(D7^-7 ’ A7y :ine>0l#^^^4 1 0 13ti, 7'{A77yzf^m 

4 2 0, \z^-ziyrBm^m4 3 0, wtmmmmm4 4 o, ^-\f7--byhm^\i (s e r 
vice set identity:SSID) ^^4 5 0, -y-zT^- h Sjl-S U- h 

4 6 0, jo J; 1/13 5 iz^^titz h ^ 7 ■< y 7 ' 'f y y 7 — y 3 y • y zf (traff i 
c indication map:TIM) 470 
[0 0 2 6 ] 

T I Mit^^^4 7 timw# 

^^4 7 0 131j;, (1) (I D) 7 zf-;i^F5 1 0, (2) 7 ■< - JVP 5 2 

0, jocfci/ (3) i'o^tzitmmo)^mm^o)mm7 ^ -juF 5 3 40 

D7 ^ K5 1 013, 7 -f y=SriSSiJT^— S0fg;&^'^Sja, ^^7^ 

-JU K 5 2 0 13cfc -oT, ft^7 ^ -JV F 3 3 0 (DX 7 ^ y h 
[0 0 2 7] 

mm.7 zf -;iz K 5 3 0 13 li, 'ptj: < ^ ^b, 7= ') • h77^y7--(yy7-y3y- 
yiy-b-y (delivery traffic indication message 
: DT I M) b 7 y h • 7 -f -;iz K 5 4 0, DT I M^rsl7 -< -;u K 5 5 0, jocfcl/t^-y 
H 7 y -fWi^7 zf -JU K 5 6 O;6^^^ja'2)o DT I Mb 77 h • 7 ^ -Jl^ K5 4 Oli, 7k 
0DT I M00U13T I M (?1,*0 7 U-A^'^dbT) 7 r~ 

y h T'fe-So DTIMb77h • 7z< -jF K 5 4 0 0 0^-a-13lj:, yii 

DTIMT-jb-So DT I M^PbT 7 -f -;iz F5 5 Oli, iiig-r ?> DT I M0 Pb10T I MPbIPS 
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X P -efe-So P V -y -f K 5 6 0 li, 

^ • -f — ^ • t*-y h (t'-yPO) 5 6 1 7" y P TfeSo lo^/c 

liltl5c®:/a- K4 t A* h S ^ h <D=f-y • 7 y- A;6'A P ’C/'^'^y 7 r U 
y DT I M;^ •> y h • y -f F 5 4 0 », OTabO, \-^y ^ V -7 ' ^ 

yy^-^ • bf'y h (TIB) 5 6 1 13-tr-y h 

o L/c;65oT, tf-n y4 0 -r-<T(Di(i^^:^'y h;{)^ 1 

^ h F=^^ P • y y-A;i^DT I M(D^13)^^$ia-2) 

:i 

CO 0 2 8] 

|^6fcci:U'|gI7=&#M-ri)i;, J:^ AP0i!jfp0^J^6tJ^|g 10 

api±, >y h-vtT^y^n- 

h (DtzibiZDT 1M\^-^ y y e O O) o #DT I 

J3^e>< «ia^<7)J:y 13^1^6^t’ilJR$n^cDT I Mtf-ny ( r#^D T I M If- rz y 

J t^-r^) izy>\^X. P vy ^ -y y • -( yyy-y • If y P (/f 

— y • y y — A) J: y If-fe-yPT-S) (y'n^yyeiO) o 3 ■y y y'A, 

MiBivyy'A, 

CO 0 2 9] 

#^DT I Mt"-u y®-ya- F^^ y h (y'n>yy6 2 0) (7)^TB#13, AP 

;6^ la7C^$m:v^■g) cfcy ir, n- F • A'^y'>yy"ft^:teJ;r>VS7cli 

xy h • y?y — y^'^trx — y - yy — A^y'a — F4r-\'yh'TS(y’n->y640)o 20 

APti, #^DT I Mt:-yy7)'y'n- F^^y H 

(y'n-yyeso) , T-'-y • y y-A^^n- F4r^ y h 

■r^o 

CO 0 3 0] 

x-y • y y-A^, #^DT l Mtf- n y®^-e:/n- k4t ^ y P 

^^®y y- ACT'S - rni3ToT> L 

itigji- K(D^-a-i3, 

t7^c(tnff^cp>>"ccVNB^rsi75^^^^o :ic^e9ci> if-z2y\t^mi'^mtj:mmiz^ 

±-r^O)X\ >y h;6'^0(f-y y=SrM<01f-F5)-^C:S;$/flt^^(Z)AP5^^:T;F 

{3[^p-rs)o ^o)'<k. Mi. •^ng^®AP^-y'T>;wf i^i^-r-So ^-r-si^, 30 

If-nyfi, 

CO 0 3 1 ] 

0 7;6'e>T3j{)'S)cfcy { 3 , x-y • y y- x-y • y 
y-A7 0 Olffi. yr^T- ry-ty^j^ (mac) ^-yy'yio. -<^n-F720 
. isTiTy y-A-5^:L'7y*'y-y-yy (fcs) 73 OzS^-^^n-So o - f7 2 

Olfli. APiS7 3 1 > AP I Djt^7 3 2, SSI DW^7 3 3, /^' y y '> y y'tt^ 

7 4 0, i3j:i>V^fMiTy h • /\°y-y 7 5 0;6^'^^nS)o 
CO 0 3 2] 

JcfT^l^-gy O- F • /■^'y y'yyy'tt^7 4 Oli, i:0T)tt, m-^O) AP tMig-T ^ 
mm:i-'y z^y-yi^ii, miSAPi^igii 4o 

rs>wu(7)?!c0;^ -y y p, rey-j (rsi(i=&®y'SM^7ciiiT'y-y 
LTV^'S) igji-Tswu®* y y h, AP^^iEipcTJWUCTy •byc^^/i'if y;*'i3gg-T 
AP 0 ^fijffi y-<;KD^^, y T'-y • T' >y h y-y^® T,-y 

y"®^, AP;)'B/-N>y y.T'-y • T, -7 P y — y^^T'^y*') yy®3^^, 

/^■'7 y T ') y y*ffl®y ^ u 3 3ni3^jps^/’i±pi:^ii$n5:c 

v^„ n- F * /^y yy y^*W|g-e^^®{i, >y h ^®ilJf^$n/cAPl3 

^0L, m^^ntzAP^K +P-t'y h ® ') y h^-^CDT FFy • y 

- y'juxmi^X' ^ s t!)' e> x & s o 
CO 0 3 3] 

yyh -/-^y-yys 0fi#6^tf'y h • /-?y-yT'^o, PtS' 
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fzm.^(DA^ AP;6>e>0i!ftMM^®D^K^ff-#'e^^o - 
ni^cfcoT, tf>> P • xT.t' ‘A9-y-b^^ 

®$n^cv^r ill;, 

[0 0 3 4] 

0 8=Sr#m-rSi;. 1 • '>;^^A80 0 003© 

'V P '7-i5' . A 8 0 0 1314, 

^LT^v^l3JlM■r'S>:: P (wu) ;i0«?ij'ei4 

, 4O0WU8O 2, 8 04, 8 06, 43.40^8 0 8^^05^$nT45O, rn5>0WU© 

MB') 'yi^^ifi'Lx^<o(D^-'y h mus^ifs lo 

0)MB^>'y h r7-i? • '>^^Ai:14^^j:oT, P • '>:4xA8 0 0 T- 

14, • 4^ -y h *7 - ^0 A P $ H^cV^o Z(D9 ^( -f(Dy7.^U^ 0 

014, Tt F • 4-^'y il'J >y h 7-^ • '>;^xAi: LTgE^-C'ab^ 

o 

[0 0 3 5] 

w05lil?^lll3 4;ni4, DT I -y P (WU) ;6'e>:^5X-rS d 

V^?)o Lfc;6 ^oT, 13 9 13^$nTV^^ ct^ 13, WU134: ^ii^^bf- n y©^n- F^ ^ 

7:h0^TB#l3 (ya-y^9 00) , WU*^ ±-ei5iB.gL, 13 7 13^ L/i =t -5 13, n-F 

• ;^=7yyy-y^mm-i3^xl/%tz\t^'7. h • u-a^t^o- f 

4r-V';^l'-r^ (yn>y^ 9 2 0) o :i(Dmmmm-^'it. WU^K IMU-ny*^ 20 

yo_ F4 t-v;^ P $nT;6'^S^0e.nTV^^B^PB^;6^i^iit^v:^13 (zTu y ^ 9 1 0) , ^ 

• T' F-A$r3^n- F4"^ 7, h-r?)o /cii;tl4, r-9 • 7 U-A14, #^DT I M 
tf—:3 >0^1370— F^rA’ 7 P $ia'g>N#i©7 l^ — A-e^^ (fc/cL, N^l) o 
[0 0 3 6] 

310^#m-rsi:, :^^^00 2 0^«J^O^0ig)^^7:>'^$nTV^^o l3;6'e>45^'-5.cfc-5 
13, t-V' 3'^7 (/ii^;U?AP) 14, -y h 13 <4 o U- n :/ 

1 0 0 0^7o- F^^7 p-r-5ct^l3^J5fe$n-5o 01 00SS^JT:'14, ^iE^tltz^d— 

ziy (tzt^i^DT IM) 1 0 0 O0-^n^ni3, APig 1 0 2 0, AP IPtt^lO 
3 0, 43J:t>V^fel4n- F • y^'7 7'>77'jt^l 0 4 00 1 o^/rl4lttSt^j:^', ^t^0 
iESntt®^^ 1 0 1 0;6«'i-^ni)o ^my U-A • ^x -y 7 • '>-777 (PCS) 1t^ 30 
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SEAMLESS RQANgNO OPTIONS IN AN D5EE S02.1 1 COMPUAl»n’ NETWORK 

This application daims bcxiefit of U.S. Provisional Aj^cation No. 60/226,403, 
filodAogusUS, 2000. 

CieMgffe^Igygctign 

The present iiwention iclaics 1o tbc fidd of nctwoifcui& In poniculai, diis 
inyonticHX relates to a protocol &r providing load balancing and test pattern signal 
evaluatian. information to wireless units in accordance widi Instituto of Electrical and 
Electronics Eogmeers (IEEE) $02. 1 1 (x^isttaints. 

QA^s3i£ISW^ pf ftff tgYTOttfla 

The ability of users to access pro g rams nod share data o\'er local area networks 
(re^sred to as ^T^ANs^ has become a necessity for most working environments. To 
improve eCGdency and ease use. certam enhaocenuents may be added to a LAN such 
as remole wireless access. By providing remote wireless access, a wireless LAN 
(WLAN) is fonned. 

As described in U.S. Patent No. 5,987,062 issued to Nctwave Technologies, 

Inc., now owned by Nortel Networks Linuted, ooo type of WLAN employs dedicated 
stations, vduch are referred to as access points (APs). Therem, each AP is a relay 
station diat inc lndej; a radio &eq[uency (Rf) transceiver that receives radio data jackets 
from a motnle unit such as a ootebook’QTC computer with a smtable ad^itor card as 
described in U.S. Patent No. 5,987,06Z Thereafter, the AP transmits (he data packets 
to the fixed backbone network. Of coume,€hfi AP may receive data ftom the fixed, 
becktene network and transmit it to one or more mobile units. 

As fiuftier described in O.S, Patent Ko, 5,987,062, with respect to die wiretess 
communicatiotis protocol of this WLAN, each AP changes its radio ftequency 
(channri)^pproxiinately ten tixnes per second ft>r both transmitcmgaod receiving. The 
time period between each channel change is refenod to as a To commnnicate 

wi& any given AP, a mobile unit needs to detennine if the AP exists, on which channd . 
the AP is operating, as well as when and on ^uch channei it will operate next To 
assist in this dctonnination, each AP transmits two types of special broadcast messages, 
referred to as "Short Beacons" and "Long Beacons". 

An AP transmits Short Beacons many times a second if the AP has no other 
traffic to reley. Iftoe APIs bu^.ftie Short Beacons are ttansnutted at a lower rate. 
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Herein, a Short Beacon announces ideoti£u:a2ion mfoxmazion about the AP such as the 
AP same, hop sequence, AP Internet Protocol QP) infonnation, and load balancing 
infbnnaticxiL A Long Beacon, however, is transmitted et die start of each new hop. The 
Long Beacon includes die identi£catioii infoDnatioii fannd in a Short Beacon as well as 
a coimmmicatitm. test pattern. This oommunication test pattern is static in nature, which 
allows mobile units to calculate die qnali^ of a radio signal irom the AP by ocunparing 
die receded test pattern to an actual pattern stentd In Its uxternal memory. Themobilo 
units ntahe roaming decisiems between AI^ based on the ngtial quality. 

However, this conutnmications protocol is not ccarqiliant with IEEE 802.11. In 
accordance widi IEEE S0Z.1 1, APs transmit only two types of beacons, namdy TiafBc 
Indication Maps (TIMs) and Ddivey Traffic Indication Messa^ (DTTMs). Both of 
these beaoems haye spedfilc size limitstions, and tiius, esmnot accommodate the 
infonnatioa cmataioed in a Short Beacon or Long Beacon. Also, both TIM and DITM 
beaoons have conleot coostroimsu Currently, die ^iproved content for each of these 
beacons does not include the AF nansc, AP IP address information, load balancing 
infbnziatiQii. or a test pattern. Thus, it would bo desirable to develop a commnni cations 
protocol that provides at least load balancing and/or test pattern infoocmation to wireless 
units while being other compatible or fiilly conq^liant with DBEE S(Q.U. 

SUMMARY PF^yE^NVg^^ 

The present inventum relates to communication protocols to provide load 
balaibcingaiKl/m test pattern mfotrmation between devices. A first embodiment is to 
prervide such iniormation via a data frame that is transmitted a definitive time a 

special DTIM beacon is trananitted. This |uotocol provides full ccmpiiance with IEEE 
802.11. The second ^bodirneat is to modify tire 802.11 beacon data structure with 
additional information elements. 

Other afreets and features of the j^eseot invention will become apparent to 
toose ordinarily skilled in flie art upon review of toe foUowing description ofqrccific 
canbodimcnls of the inventionin coi^uncticm wito the accompanying claims and 
figures. 



PRIfig PRSCRgnON Of TBE PRA yg fQS 

The features and advantages of tow pcesoit invcntimj will beemne apparent fiom 
the tollowing detailed dsscnptian. of the prcsei:U tnvontion in wtddi: 
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Figure 1 is a first exomplaiy embodiioait of a wirelcsa oetwoik &}'5tenL 
Figure 2 b Qucxenqilary embodimeiit of an access point (AP) of awirekss 
network system. 

F^ure 3 is a secemd cxcmplaiy antKxfimcnt of a wireless network systezn. 
F^nre 4 is on exexttplsty embodiment of a data structure of a beacon. 

Figure 5 is an exemplary embodiment of fixe TIM elem^ of fixe beacon of 
Figured. 

Figure 6 is an exemplary embodiment of fite opoalions of an AP in full 
oomi^iBncc with IEEE 80Z U ■ 

Figure 7 is an exemplary embodiment of a data fintna transmitted aficr a special 
DTCM beacon 

Figure 8 is a third exemplary embodiment of awkeless "ad hoc" network 

system. 

Figure 9 is an cxen^Iary embodiznenl of fixe operations of a WU to provide load 
balancing and/or test patterns. 

Figure 10 » an exeniplory embodiment ofthe operations ofanAP in partial 
compliance with IEEE 802. 1 1 . 
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nCTAn.RD OESf!RTPTIO>f OF THE !NVENTIQN 

Herein, dto e^mplaiy embodimeots of the present invectic»i lelnte to aprotocol 
for providing static load balancing and test pattern sigm) evaluation mfbiinatioiJ to 
'wireless units v^iile still maintaining compliance with Institute of Electrical and 
Electronics Eogmeers (IEEE) 802. 1 1 . These embodimeats arc not exclusive, rather, 
they merely provide a thorough understanding of the piescnt invention. Well-known 
circuits are not set forth in detail in order to avoid onnecessarily obscuring (he present 
invention. 

In the following description, certain terminology is used to describe features of 
the present InvenhtHL F<w example, “logic” includes hardware and/or sotb^nre 
module(s) that pezfcBm a certain hinction on incoroing infonnatioii. A “software 
module” is executable code su^ as an operating system, an c^lication or an applet for 
example. The tenn “InfonnatiQn” is defined as data, address, and/or coidrol For 
transmission, the infonnadon may be j^aced in a frame featuring a single data packet or 
a series of data packets. 

In addition, a “link” is broadly deSnedas one or mmee inforiiuitzon'Canying 
medimns to establish a communication pathway. Examples of dm medium include a 
physical mediunj (e.g,, electrical wire, optical fiber, cable, bus traces, etc.) <a a wireless • 
medium (e.g., air in combination wife wineless signaling technology). 

Refening to F^ure 1, ancxcn^dary first embodiment of a 'wireless network 
system 100 in accordance widithe invention is iltustrated. The 'wireless network 
system 100 comprises alink 101 based on a physical medium. Herein, the link 101 is 
part of a wired backbone network 102 diat inrdudes n^wcok resources 104 available for 
users of the system 100. The wirdess netweak ^stem 100 furthta* iricludes one or more 
access pomts(APs) 1 06a- 1 Odd drat comrmmicat© via a wireless liidC'wilh one <xr more 
'wireless units (WUs) 108a-108fl For this embodiment, four (4) APs 106a- 106d 
communicate with six (6) WU 108a-108f. 

Usersosingthe WUs 108a- lOSf can access the network reso urces 104 via any 
of dre APs I06a-1 Odd, 'Which are traxiigaieat bridges that link a -wireless 

network defined 1^ one or more WUs lOSa^lOgf-wifo the wired backbone network 102. 
The WUs !08js-108f communicate with the APs lOda-iOdd typically using a 
standardized {atxocol. such as the IEBE802.il protoooL 
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A *^)nrdess unif* (WU) is deSited bexcdn as any clectnmio device compniaing 
piocessiiis logic (e.g^ a processor, mrcroconltoUer. state machine, etc.) and a wireless 
transceiver for recedving and transmitting data to an access point (AP) or aimdier 
wireless tmit (WU). Examples of a hKdtide a computer (e.g.» desktop com^>utcr, 

laptop computer, hand-beld computer such as a personal digital assistant *TDA", etc.), 
communications eqmpmenl (e.g., pegcr. teleidione, ^simile mac h i n e, etc.), a 
television set-top box, or appliances such as refrigerator pads, electronic picture friuncs, 
alarm detectors, water detectors, and the bke. The WU is loaded widr software to 
detect and extract load balancing and/or test patteaxis from pay loaxls of data frames 
following special beacons as described below. 

An *^acccss poinir (AP) is a device that provides a bi-directional connection 
betwecD one or more WUs and a network sutdi as die wired backbone network 102. 
However, an AP could also have a wireless cannectioa back to the backbone network 
102, such as AP I06d, which has a wireless link to dm backbone netwock \<n. yia 
anctherAP 106a The wired backbone nctworic can bo of aigr type, including an 
Ethernet, a token ring, and oa a^nebrosous transfer mode (ATM) octwOEik. 

Referring now to Figure 2, an. excnq>laiy embodiment of an access point (AP) is 
shown. For Utostrativc purposes, tbe access pmnt is represented by AP 106b and 
difEbrs in fruuxion. firomihe access points de^bed in U.S. Patent No. 5,987,062. As 
shovm, AP 106b conqmses logic 200 and 202, an address table 204, a device 
management logic 206, and a wireless transceiver inter&ce 210, In paiticular, the logic 
200 is used to determine whether certain infmmatioa from the wired backbone network 
102 is destined for one or more of the WUs. The address table 204 includes Medinni 
Access Ckmtrol (MAC) addresses for all of the wirdess units assodated wiOi the AP 
106bsuchas WUs lOSoazkd IQSdofFigure I, In the special case of all broadcast or 
some multicast packets, iht packets are addies^xi to aU or some of the wireless units 
(WUs) associated widi dm access point (AP) on a “best effort” basis. 

Similarty, as nffmmatioc from frie wireless units (WU) is received by the 
wireless transceiver 210, the logic 202 monitora addresses witoin this informatioa 
against the contents of the address table 204. One reason is that only information from 
audicnttcated and associated wireiess unite (e-g., WUs 108c and 108d> is accepted 
Hence, if a oon-authenticatod wir^ess imd transtnite packets, these packets will not be 
frffwarded to dm wired badebone network 1 02 of Figure!. The logic 202 subsequently 



2004.5. 13 




( 20 ) 



A 



2004.5. 13 



JP 2004-514309 



WO 02/17572 PCT/USO 1/41 700 

6 

transmits the iofonxiatioD to tbs U>^c 200 for routios to tbe wired backlxKic netwoik 

102 . 

In die event that tbe fixed badcboQC network 302 of Figure i has a substamially 
larger data rate than the wireless nctwodc, caotent addressable meQuxy (CAKQ 212 and 
a hardware address fitter (HAF) 214 Doey be employed within the AP 106b. The CAM 
212 and HAP 214 are M communication with the fixed backbone netwoik 102 and 
collectively filter urforniation at die hardware level so thatdie logic 200 processes only 
a jgm^n porfimi of die infonnatioai routed over the wired badebone necwctrk 102. 

The device management lo^ 206 proyidea a mechanism for adjusting Oie 
various paiameten and controlling tbe fimctionality of the AP 106b. The device 
manageme nf lo^ 206 may bc configoied via on intezface 216 (Cwg., serial port) within 
theAPI06b. Tbcioterfiioe216proYidc9adirectcoDQectiaiitothe AP I06b. Other 
mechanisms include (1) Simple Network Management Protocol (SNMP) management 
tools such as OFTTVITY® by Nortel Networks limited, (2) TELNET, or (3) web- 
based managexnem software. 

RefeningbatirtoFigare 1, in die typdeal scenario, a WU associates itself with 
one of die APs to ccmimuEicam with die wired bacldxme network 102. For instaice, in 
the cxamjde shown in. Figure 1, WUs 108a and 108b are associated wiA AP 106a, WUs 
108c and lOSd axe associated with AP 106b, WU 108e is associated widi AP 106c, and 
WU 108f is associated wi&wirdessAP 1 06d- \VTikdi access point (AP) a wireless unit 
(WU) is a^ocisted with can depmd on many fiiclojts, including signal quality, load 
halimang^ rcstrictsd finks and odier fiictocs. The AP dial a pazticnlar WU is associated 
with can chmige. aidi os when the WU ‘‘roams^ from d» coverage area of a paificular 
AP to a coverage area of anodicr AP. Fitun the standpoint of dm user using the WU, 
this change m associated AP is traasparent 

Figure 3 iHustiates a sec<md exmnplazy canbodimenl of a windess netwedr 
system 300 in accordance widi the invoitimi. The wir^ess network system 300 
comprises two or more sub-nctwoxks 302a end $02b, which communicate with each 
odun by way of a router 304. The sub-aetworics 302a and 302b can bc any wired 
backbone aawaAy including Ediernet, token ring, and an asynchronous t rans fer mode 
(AIM) network. Th© sub-networks 302a and 302b need not be of die ssaue type, for 
instance, sub-network 302a can be an Ethcatnet, and sub-network 302b can be a token 
ring. FatJi sub-network 302a and 302b has one or more APs for commumcating widi 
die WU. For instance, sub-nctwenrk 302a irmlodes APs 306ar 1 , 306a-2, 306a-3 for 
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oommuoicatiiig re^jectivcly with WUs 308a>L, 308a>2, and 308a-3. Siib-network 302b 
includes APs 306b* 1 and 306b*2 for commi mi c at i ng respectiwly with WUb 30Sb-l ond 
308b-Z In this system, a WU associated with on AP on aparticular sub-ostwodc (c.g. 
8ub*ttetwodc 302a) can also change its association to an AP on anoOier sub<aetwotk 
(e.g. sub-netweark 302b) joaming os discussed above or other drcumstances. 

Rcfemng now to Figure 4, an exemplary embodiznenl of the data structure of a 
beaocKt 400 is shown. In accordance with Section 7.23.1 of IEEE S02.1 i, one 
embodiment of dte beacon 400 is a control &ame transnitted from an AP to one or 
more WUs. The beac<m 400 comprises, in part, a phiralrty of infbmiation elements 
410, namely [q}cctfrc data packets fonxnng beoc<»i 400. These information demons 
41 0 include a thnestamp clement 420. a beacon interval element 430, a cagiobility 
ijifonnation ekineot 440, a service sd identity (SSFD) element 450, a supported rates 
olcment 460 and a traffic indicafroii map (TIM) 470 as shown in Figure 5. 

Referring to Figure 5, an exetz^ilary emboditnent of die TIM infexmation 
element 470 is shown. The TIM tofocmation element 470 cmxiprises (1) an Elemcnl 
Identification (ID) field S 1 0, (2) a Length, field 520 and (3) one or more doment- 
spedfic Infannation fields 530. The Element ID fidd SIO contains a unique value to 
identify the specafic type of infonnadon element while the Length field 520 specifies 
the number of octets in the Infonnadon field(s) 530. 

lofomiation fields 530conq>rise atleastadeliveiy traffic indication message 
(DTIM) Count field 540, a DTIM Period fidd 550 and aBitmap Control field 560. The 
DTIM Count fidd 540 is a single octet that incficaies bow many TIMs (inciuding toe 
current frame) appear before the next DTTM. If the value ofthe DTIM Count field 540 
is 39«o, the beacon is a DTIM. The DTIM Period field 550 is a single octet that 
indicates Ate manber of TIM intervals between successive DTCSfe. The Bitmap 
Control field 560 is a single octet friat includes a traffic indicator hit (bit 0) 561. When 
one or raorr broadcast Or multicast data frames are buffered at the AP, &e DTIM Count 
field 540 bzcTO and the traffic indicator bit (TIB) 561 is sd to denote pending 
subsequent txansmissions. Hence, iqx)a tece^ of fee beacon 400, any wirdcss unit is 
aware feat one or inoxe multicart or broadcast data frames will be transmitted 
subsoqueot to the D7TM. 

Refeningnow to Figures 6 and 7, an exemplary embodiment of the opoations 
of a device, for exeiiq>fe, an AP in accordance with the invendoQ, is shown. Asshown 
in Figure 6, an AP (uopares a DTIM be££on for broadcast to the windess units (block 
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600). For e«eh DTIM beacon or pcjftaps sclecd vdy chosen DTEM beacons (refemsd to 
as a “Special DTiMbeacxm”) as shown, the tra£Rc hvficaror bit will be srtto denote a 
Eubaisqueait tzansmissian (ag., a data frame) (block 610). Tbe selectioa may be 
r endfum^ psendo-random tar in acc o rda n ce with a predete rmin rid , alternating patiem. 

Thjcrcafto, upon completing the broadcast of the spocaal DTIM beacon (blodk 
620), tbe AP t»oadcafits a data frame Chat includes load bafoocing in/bnnation and/or a 
test pattern as described below and shown in Figure 7 (blocks 640). In this 
emboduneot, tihe AF broadcasts dte data frame idler a definitive time pisriod has elapsed 
onse the special DTIM beacon was broadcast (block 630). 

For example, the data frame may be a first frame friat is broadcast afrer the 
special DTIM beacon. This reduces the arnoumofthno that the wireless units roust 
remain powered-on wtvt tuned to a certain ebasnd in the event that the wireless unit is 
in a power-save mode. More specifically, since beacons occur at predictable times, tbe 
wireless m it fainrs to a particular AP channd long cnou^ to bear tbe beacon. Then, it 
nines back to its own AP chann^ In essence, frie beacons are sent periodically and at 
times known in advance to the receiver. 

As shown in Figure 7, an exemplary embodiment of the data frame is shown. 
The daia frame 700 includes a media access ccmtrol (MAC) header 710, a p^load 720 
ariH a frame check sequence (FCS) 730. Tbe payload 720 includes AP name 73 1 , AP 
ID informafion 732, a SSID deownt 733, balancing information 740 and/or a test 
psdten75Q. 

More specrficaUy, die load bahmedbg tnfbnnation 740 is data dnit provides, 
among ofrier diings, certsia charactciistics of the wireless units in communication with 
any giveo AP. This data may include, but is not luxuted or restricted to the following: 
acountofthe number of WUscisrently associated widxtbeAP, a count of associated 
WUs diat are **bttsy” (scndiiigfreceiviijg data at a rate or volume that exceeds a 
threshold), an indicator as to whether die AP is aUe to access any addxticaai WUs, an 
nuheator of the total ndlhaticn levels AP, number of (wireless) hops to the wired 
backbone netwodc, speed of die uplink from the AP Co fiie biukbone network, and/or 
nuznory cqiacity for bufifedng.. Load balancing is possible because each wireless unit 
registers widi its selected AP and the selected AP may mainfaiii a list of the wireless 
iimfo it is servicing in its address table. 

The test paltera 750 is a stafic bit pattem, which allows wireless units to 
calculate the quality of a radio signal from the AP by comparing the received test 
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pattern to sn ocbial pattern stored ta tzs urfemal niemory to assist ia roamiog decisions. 
This allows dvroctmeasurexne]]^ of bit errors. Ofcourso, noiMeceipt of Bte test pattern 
conveys oseM tnfbnnalion as to die quali^ of the radio signal as well 

Refeoring to Rgure 8, a third exctxiplary embodkoeot of another wireless 
ttctwoik system 800 m accordance with (he inventixm is shown. The wireless network 
system 800 comprtsos two or more wireless units (WU) that can oommunicate 
each via a wireless link. In diis example^ four WUs 802, 804, 806 and 808 are 

shown, each of which can communicate widi die remaining units via the wireless link. 
La contrast to the wirdeas network systems of Figures 1 and 3. this wireless network 
system 800 does no4 use a wired beckbone network or APs. This type of system 800 is 
known in die telervant art as on **ad hoc” wireless netwmk system. 

In accordance with dns embodiment, it is contemplated that DTIMs may be 
generated fiom a wireless unit (WU). Thus, as shown in Figum 9, upon cooipletuig die 
broadcast of a special beacon by the WU (block 900), the WU broadcasts a data frame 
that includes load balancing infoimBdoni and/or a mst pattern as described above and 
shown in Figure 7 (blade 920). In dns embodiment, the WU broadcasts the data frame 
afreradefinitivo time pcaiod has elapsed since the special DTIM beacon was broadcast 
(block 910). For exanople, the data frame is the frame that is broadcast afrer the 
special DUM beacon (wdiere K^l). 

Refening now to Figure 10, a second exemplaiy endxxliment of the present 
inventkm is shown. As shown, a device (e.g, AP) is configured to broadcast a 
modified beacon 1000 for rcceip>t by the wireless units. In a first embodiment each 
modified beacon (e.g., DUhQ 1000 ioidudes a phimliiy of adthdonal infimnation 
elements lOlO soc^ as cme or more of the following: AP name 1020, AP IP 
mfbzmatimi 1030, and/or load balancing infimnatioD 1040. A pteliminary frame check 
sequence (FC^ infbrmatioo dement 1050 is placed in the modified DTIM 1000 afier 
the addifional infiinnatum elements 10 10. Moreovear, after the preliminaiy PCS 1050, 
the modified DTIM 1000 mxy inclwfe a test pattern 1060 followed by fitc nonnal frame 
check sequa»:e 1 070 as defined in the IEEE 80Z It Standard fix fric modified beacon 
lOOOasat^le. 11m preliminaiy PCS 1050 allows the receiver to confinn that the 
MAC header end ofrier beacon iofonnation elements were received correcU^, even if 
the test pattern contains bit errors. 
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III a second einbodimeat, all the beacons, mcIndLcig bo& TlMs and DTlMs, 
are mcKlified to iiKihide the addjtioiial infbnnation eJemcnls 10)0 and/or (he 
cemmumcatjons test pattern 1060. In a &hd embodiment, ccitam TlMs arc configured 
to inchide the additional infoncatiem elemeots 1010 while others are configured to 
inchidc (he comnmnications test pattern 1 060. In a ftnirth cmbodiinent, specific ITMa 
and OHMs ore configured to include tbe additkmal information elemi^ 1 010 and/or 
the communications test pattern 1060 in accordance with a predetennined olteniatiDg 
pattern. 

Wfafie eextain mten^daiy embodimezits have been described and shown in file 
accompanjdng drawings, it is to be understood that such emboctiments are merely 
iUnstratlve of and not restnetive on the brood invention, and Oiat this mventtem not be 
limited to the specific oonstmotions and arrangements shown and described, since 
various other modifications msy occur to those ontinsrUy sldlled in the ait. For 
instance, it Js contemplated (bat the inventive aspects may be employed in a network 
thatisxiDn-oomj^liaat wifiil£EBS()2.ll standards. 
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CLAIMS 

What is claimed is; 

L A method camprisiag: 

broadcasting a special delivery traffic indication message (DTIM) beacon; and 
broadcasting a data &ame that includes at least load balancing information. 

2. Tl» oacthod of claim I, wfeercan (he special DTIM beacon includes a 
field having a trafiBc indicator bit dot is set 

3. Tbc method ofchunxl* wherein the special DTIM beacon la configured 
in acccrdance with the Institute of Electrical and Electronics Engineers (IEEE) 802.1 1. 

4. The mcdK>d of claiin 1, wiuarcin the data &ajne£ortter includes a test 

pa tt ern. 

5. The method erf* claiizL U wherein the data fiaine is broadcast after a 
defini^ve time period h^ ehpsed after the broadcasting of the special DUM beacoa 

6. The method of claim U-vriierein the dam feime broadcast immediandy 
aflnr the Inoadcasting of the special DTIM beacon. 

7. The rnethodedf claim Ijvdierem. the broadcastmg of b(^ the special 
DTIM beacon and the data frame is pq fu imed by an access point 

8. The mc&od of claim !> wfaerem the load balancing informatioo is 
ootnptzted fiom infisoxuifion pertaining to characteristics of wireless nnits in 
ccannumicadon with the access point 

9. The ntothcKlofclaim 4, udiereia. (he te^ pattern is a static hit pattern. 
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10. A method comprising: 
providing an access point; and 




(26) 



JP 2004-514309 A 2004.5.13 



WO 02A7572 PCT/IWJ 041 769 

11 

broadcastmg a modiiied beacon &om ^ access poinl to a piurality of wirdtesa 
\mtts, (bo modiBed beacon com]sis8S (i> a piurality of informaticai elements including 
at least one of an access point name, an access poittt mtenct protocol icibxmatiom and a 
load balandng infonnatioii, and <ii) a Bxst ft&mo check sequence associated widt the 
plurality cf infbrmatimi elements. 

i 1 . The method of claim 10, vtdierein the modified beacon fiudier comprises 

(iii) a test pattern, and (iv) a second firamc check sequence for (he modified beacon. 

12. The method of claim ID, wherein the mo<fified beacon is a delivery 
tra£5c indication message (DTI^Q bcacmi. 

13. The method of claim 10, sihfiaedn the modified beacon is a trafiic 
indicatioix message (TlXQ bcatxm, 

14. The mefiiod of claim 1 0, wherein the modified beacon is each tiaf&c 
Indication map CTIM) beacon and each dehvery traffic mdication message (DTTM) 

bcflxxjn, 

15. A method cOTiprising: 

modifying a beacon configured in accordance with an Instlmte of Electrical and 
Electronics Engineers (THEE) 802.11 to froduce a nmdified beacon, the modified 
beacon comprises a plurality of additional in&nnafion elements mchiding at least one 
of an point name, an access point intentet protocol information and a load 
balaitcins infonoation; ahd 

broadcasting die modified beacon. 

16. Themethodof claim IS, ^1101010 the modified besHTOD furttier comprises 
a first fiame (^leck sequence associated with fire phirahty of additional infonoiatioa 
dements. 

17. The mefiiod of claiin 16, wherein the modified beacon further comprises 
a test pattern and a second fiamo check sequence for the modified beacon. 
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18. The medtod of chum 15. whcrezn. die modifted beacon is a delivery 
tra£Ko indicatioo message CDTIM) beaxxm. 

19. The nielbod of claim 15. wbcremd» modified bcacmi is a traffic 
indication map {HM) beacon. 

20. An access point comprising; 

logic to broadcast a special delivery traffic xndicatioii message (DTIM) beacon; 

logic to broadcast a data firarae that inchides at least one of a load balancing 
iofonnatioa and a test pattern. 

21. The access point of claiin 20. vdierein the data frame broadcast &otm die 
access point inchides both die load balancing mfonnation and die test patteni. 

22. The access point of claim 20. wdtcrdn the load balancing infoanation 
includes data pertaining to wireless units in ctHxuminlcatioa with die access point and 
the access point 



23. The access point of claim 20. wherein the test pattern is a static bit 
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